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Abstract
Background: Computer tailoring may be a promising technique for prevention of overweight in
adolescents. However, very few well-developed, evidence-based computer-tailored interventions
are available for this target group. We developed and evaluated a computer-tailored intervention
for adolescents targeting energy balance-related behaviours: i.e. consumption of snacks, sugar-
sweetened beverages, fruit, vegetables, and fibre, physical activity, and sedentary behaviours. This
paper describes the planned development of a school-based computer-tailored intervention aimed
at improving energy balance-related behaviours in order to prevent excessive weight gain in
adolescents, and the protocol for evaluating this intervention.
Methods/design:  Intervention development: Informed by the Precaution Adoption Process
Model and the Theory of Planned Behaviour, the computer-tailored intervention provided
feedback on personal behaviour and suggestions on how to modify it. The intervention
(VETisnietVET translated as 'FATaintPHAT') has been developed for use in the first year of
secondary school during eight lessons.
Evaluation design: The intervention will be evaluated in a cluster-randomised trial including 20
schools with a 4-months and a 2-years follow-up. Outcome measures are BMI, waist circumference,
energy balance-related behaviours, and potential determinants of these behaviours. Process
measures are appreciation of and satisfaction with the program, exposure to the program's
content, and implementation facilitators and barriers measured among students and teachers.
Discussion:  This project resulted in a theory and evidence-based intervention that can be
implemented in a school setting. A large-scale randomised controlled trial with a short and long-
term follow-up will provide sound statements about the effectiveness of this computer-tailored
intervention in adolescents.
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Background
Increasing numbers of adolescents worldwide are over-
weight and obese [1]. In the Netherlands 22% of girls and
18% of boys are considered overweight or obese [2].
Obesity is associated with an increased risk of chronic dis-
eases (e.g. cardiovascular disease, type 2 diabetes, and
cancer), and some of these may already become manifest
at an early age. Overweight and obese adolescents are
likely to become overweight or obese adults [1,3,4]. Fur-
thermore, treatment of overweight and obesity is gener-
ally disappointing [1,5]. To prevent adolescents from
becoming overweight or obese, there is an urgent need for
interventions aimed at preventing excessive weight gain in
adolescents.
Overweight is the result of a long-term imbalance
between energy intake (through the diet) and energy
expenditure (mainly through physical activity). Interven-
tions aimed at prevention of excessive weight gain should
preferably target both sides of the energy balance. Various
specific behaviours regarding diet and physical activity
have been suggested to be related to the energy balance:
i.e. the consumption of snacks, sugar-sweetened bever-
ages, fruit, vegetables, and fibre, as well as physical activ-
ity, television viewing and computer use [6-10]. These
behaviours should therefore be targeted in interventions.
Computer tailoring is a promising health communication
technique to alter dietary and physical activity behaviours
in adults [11]. The technique may also be suitable for
modifying energy balance-related behaviours (EBRBs) in
adolescents [12]. Computer tailoring is intended to reach
one specific person by addressing characteristics that are
unique to that person, related to a specific behaviour, and
derived from an individual assessment [13]. The theoreti-
cal rationale behind computer tailoring is that non-per-
sonally relevant information is eliminated as much as
possible. Therefore, people will pay more attention to the
information, appreciate the information more, and find it
more interesting. Theories of information processing
(such as the Elaboration Likelihood Model), show that
information that is attended to and thoughtfully consid-
ered is more likely to influence the person's awareness,
knowledge, attitudes, beliefs, and behaviours [13]. Thus,
computer tailoring might be a useful strategy to use for
prevention of excessive weight gain in adolescents. How-
ever, very few studies have explored the effectiveness of
computer-tailored interventions in adolescents.
Intervention development should follow a planned
approach using theories and existing evidence [14,15].
The outcomes of this planned approach should be made
available for researchers to support a profound interpreta-
tion of the study results, and to enhance the development
of future interventions [11,14]. We developed a web-
based computer-tailored intervention (CTI) named VETis-
nietVET (the closest English translation would be FATaint-
PHAT), which was used during first-year lessons at
secondary schools and aimed at prevention of excessive
weight gain. The school setting provides a natural learning
environment for adolescents and ensures that all adoles-
cents are exposed to the intervention. A planned, theory
and evidence-based approach to intervention develop-
ment was taken, and the intervention will be evaluated on
the short and longer term. This paper describes the steps
in the planned development of the intervention and the
study design for evaluating the effectiveness of the inter-
vention.
Methods/design
The intervention
Intervention objectives and behavioural goals
The objective of the intervention was to prevent excessive
weight gain among adolescents aged 12 to 13 years. The
increasing autonomy during adolescence might provide a
window of opportunity to acquire healthy diet and phys-
ical activity patterns. Adolescents from diverse ethnic
backgrounds (about half of the adolescents in the research
area are from non-Dutch origin), school levels (from
vocational to pre-university education) and socio-eco-
nomic positions (from areas with various socio-economic
characteristics) were the focus of the intervention. To
achieve the intervention objective, the CTI aimed at
improving the following EBRBs: consumption of sugar-
sweetened beverages, snacks, fruit, vegetables, and fibre,
as well as television/computer use, and physical activity
[16-19]. For each behaviour cut-off points were set based
on literature research, the recommendations of the
National Nutrition Centre, and on the Dutch norms for
physical activity [20] (Table 1).
Theoretical background and determinants addressed
The theoretical model used as the basis of the intervention
was a combination of the Precaution Adoption Process
Model (PAPM) and the Theory of Planned Behaviour
(TPB). These theories define important and changeable
determinants to be addressed in the intervention. Accord-
ing to the PAPM, awareness of one's risk behaviour is an
important determinant for the intention to change [21].
Lack of awareness is a determinant that is often an issue in
complex health-related behaviour, such as dietary intake
and physical activity [22,23]. Important determinants
from the TPB that were targeted in the intervention are
attitude, subjective norm, perceived behavioural control,
and intention to change. In addition, other psychosocial
constructs identified as being relevant in earlier studies
were addressed, namely social support, skills, and plan-
ning.BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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General intervention framework
We implemented the Internet-delivered intervention in
the school setting to reach all students (from different
socio-economic and ethnic groups) and to present the
intervention in a natural learning environment. The inter-
vention website consisted of eight modules that could be
used and completed in separate sessions. The homepage
introduced the purpose and the importance of the
FATaintPHAT program, and how the program could be
used. The first module introduced the concept of weight,
weight gain and related behaviours, and included an
assessment of and feedback on an individual's BMI (Body
Mass Index). Each of the other seven modules addressed
one of the seven relevant behaviours. Every module con-
sisted of an assessment questionnaire, individually-tai-
lored feedback and advice, and an element to formulate
an implementation intention. The feedback was pre-
sented on the computer screen immediately after the
questionnaire had been completed and could be printed.
Each subsequent module could be accessed after the pre-
vious one had been completed. The students could work
through one session per lesson, and the whole program
could be worked through in eight lessons. For each mod-
ule the resulting feedback, advice, and formulated imple-
mentation intention could be read again in the module
"Your advice".
To increase the likelihood that the intervention would be
adopted, we involved students and teachers in various
parts of the development process. With 10 adolescents we
discussed various possible titles for the intervention web-
site; they preferred the name FATaintPHAT and under-
stood the meaning. We also asked their opinions about
different lay-outs for the website (designed especially for
adolescents by a design bureau) to assess acceptability of
the lay-outs, and whether there was a difference between
boys and girls in level of acceptability. The lay-out as
shown in Figure 1 emerged as the favourite, although it
was appreciated more by the boys than by the girls. After
extensive testing for accuracy by the researchers, nine
experts in the field of nutrition, physical activity, and
health education tested the website and commented on its
content. Based on their feedback we modified the ques-
tions and feedback messages.
To prevent the intervention from inducing worrisome
dieting behaviours in adolescents with a low BMI [24],
underweight girls and boys received neutral information
about healthy eating and physical activity, and were not
advised to reduce their energy intake or to increase their
physical activity level based on their diet and physical
activity patterns. Being underweight was identified based
on the BMI test that was part of the intervention and was
defined as having a BMI below the cut-off points in the
Dutch population as described previously [25].
Content of the computer tailoring program
The tailoring program consisted of assessment instru-
ments, feedback libraries, tailoring algorithms to link up
the outcomes of the assessment with the relevant mes-
sages in the feedback library, and a webpage to present the
complete tailored communication [13,26]. To build the
program we used the Tailorbuilder software (OSE, Sittard,
The Netherlands [27]), which was specifically developed
for production of Internet-delivered computer-tailored
programs.
A screening instrument for each separate behaviour was
developed that assessed the behaviour, perception of the
behaviour, and the determinants related to that behav-
iour. Where possible we used parts of existing computer-
tailored interventions. After completion of the question-
naire, feedback on a knowledge test and on personal
behaviour in relation to the behaviour-specific recom-
mendation was provided. Subsequently, feedback was
provided on intention, attitudes, subjective norm, and
perceived behavioural control. Students in the early stages
of the PAPM received feedback to promote changes in atti-
tudes, whereas for students in the later stages of the PAPM
the focus was on perceived behavioural control. For
Table 1: Recommendations and cut-off points used to provide feedback on the student's behaviour
Behaviour Cut-off points applied
Consumption of sugar-sweetened beverages and fruit juice Maximum of two glasses per day (approximately 400 ml)
Snack consumption Maximum of three in-between-meal moments of eating, where the calories from 
relatively unhealthy snacks should not exceed the number of calories from relatively 
healthy snacks.
Fruit consumption Minimum of two portions of fruit per day
Vegetable consumption Minimum of 200 grams of vegetables per day (4 tablespoons)
Fibre consumption Whole wheat bread (instead of white bread), breakfast with bread or cereal, rice/
pasta/potato with dinner, four tablespoons of vegetables, and two pieces of fruit per 
day
Physical activity At least one hour of moderate to vigorous intensity physical activity per day
Television and computer use No more than two hours of television viewing and computer use combined per dayBMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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improving perceived behavioural control, feedback on
social support, skills, and planning was provided.
To promote changes in these behavioural determinants, a
choice can be made from a variety of methods. A method
is defined as a general technique or process to influence
changes in the determinants of behaviours (and environ-
mental conditions) [28]. An overview of the methods that
were used is given in Table 2, as well as examples of feed-
back messages in which this method was applied.
Pre-test of the intervention
A pre-final version of the intervention was pre-tested for
usability, comprehension and acceptability among a
small group of adolescents aged 12–14 years. Participants
for the pre-test were recruited from two classes of two dif-
ferent schools (vocational and pre-university). Quantita-
tive research was carried out among the vocational school
students using questionnaires addressing the usability,
appreciation, comprehension, and time needed to com-
plete each module. Qualitative research was carried out
using 'think aloud' sessions with 15 students of the pre-
university class, to get detailed information about the usa-
bility and comprehension of the intervention. The results
of the qualitative and quantitative pre-test showed that
usability, acceptability and comprehensibility were
acceptable. Minor adaptations to improve text compre-
hension (e.g. the difference between soft drinks and fruit
juice), usability (e.g. a missing 'next' button), and tailor-
ing algorithms were made. In addition, the pre-test dem-
onstrated the time needed to complete each module.
Evaluation design
Objectives and design
The effectiveness of the intervention will be evaluated in a
two-group (intervention and control) cluster-randomised
Screenshot of the FATaintPHAT intervention Figure 1
Screenshot of the FATaintPHAT intervention.BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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trial with a 4-months and 2-years follow-up, among ado-
lescents aged 12 – 13 years at the start of the study (Figure
2). The outcome measures are BMI and waist circumfer-
ence (at 2-years follow-up), and the EBRBs and their 
determinants (at 4-months and at 2-years follow-up).
Hypotheses to be tested are:
1. The intervention group has a lower BMI and waist cir-
cumference, compared to the control group at 2-years fol-
low-up.
2. The intervention group has more favourable outcomes
on the targeted behaviours, compared to the control
group at 4-months and 2-years follow-up.
3. The intervention group is more aware of their risk
behaviours and has more positive attitudes, perceived
behavioural control and intentions toward changing their
risk behaviours, compared to the control group at 4-
months and 2-years follow-up.
4. Availability and accessibility of foods and physical
activity opportunities in the home and school environ-
ment moderate the intervention effects.
In addition to testing the main hypotheses, secondary
analyses will be performed to answer other relevant
research questions.
Flow chart of the recruitment and randomisation of schools Figure 2
Flow chart of the recruitment and randomisation of schools.
Assessed for eligibility
(88 schools)
Randomised
(23 schools)
Excluded:
- Not meeting inclusion criteria (18 schools)
- Refused to participate (40 schools)
- Other reasons (7 schools)
Withdrew from study (3 schools)
Intervention group (11 schools) Control group (9 schools)
Baseline measurement
(anthropometrics, questionnaire,
pedometer,  shuttle-run test)
Implementation of intervention
4-month follow-up
(questionnaire, pedometer)
2-year follow-up
(anthropometrics, questionnaire,
pedometer,  shuttle-run test)
Baseline measurement
(anthropometrics, questionnaire,
pedometer,  shuttle-run test)
Regular curriculum
4-month follow -up
(questionnaire, pedometer)
2-year follow-up
(anthropometrics, questionnaire,
pedometer,  shuttle-run test)
Implementation of intervention Implementation of intervention
 
Table 2: Overview and examples of the methods used in the feedback messages of the FATaintPHAT intervention
Determinant Methods Example from FATaintPHAT
Knowledge • Provide factual information
• Multiple-choice knowledge test
Do you know how many sugar cubes there are in a single glass of Coke? 
There are 4 of them! You have to jog for 15 minutes to burn up this sugar!
Awareness of risk 
behaviour
• Personal feedback
• Normative feedback
• Comparison with peers
Your answers show that you are watching television/using the computer 
for three hours a day. You think that this is not that much, but it is really 
too much!
Intention to change • Re-evaluation of intention to change 
behaviour
Intending to exercise more? You say you haven't really thought about it. 
But maybe you've changed your mind, knowing that you exercise too 
little.
Attitude towards 
behavioural change
• Reinforce existing beliefs
• Re-evaluation of beliefs
• Present new arguments
• Present counterarguments
• Dismantle prejudices
Exercising is sweating. And you don't like that. Exercising makes you warm 
and to loose your warmth you need to sweat.
That's very normal. Sweating means you are doing something good and 
nice! And is sweating really so bad... when you can take a nice shower 
afterwards?
Perceived behavioural 
control
• Provide practical tips and tricks
• Discussion of difficult situations
• Organizing environmental and social 
support
Choose to eat your fruit at fixed moments of the day, you won't forget it 
then, e.g.:
- In between meals: you can eat fruit instead of candy or cake.
- Breakfast: you can put fruit on your bread and with your yoghurt or milk.
Think of bananas or strawberries.
Planning • Formulate implementation intention Example:
What? Eat a piece of fruit instead of a candy bar
Where? At school
When? During the short break in the morning.
Now make your own plan!BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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The evaluation of effects will be accompanied by a process
evaluation. Process level outcome measures are apprecia-
tion of and satisfaction with the intervention content,
implementation rates (how well the intervention is imple-
mented in school lessons) and exposure to the interven-
tion content, and opinions of teachers about barriers and
facilitators for intervention implementation.
The study was approved by the Medical Ethics Committee
of the Erasmus MC.
Recruitment of schools and students
Recruitment of schools and classes
Recruitment of schools and logistics of the study was
organized in collaboration with the municipal health
organisations, who also sent the first invitational letter or
email to the 88 schools in Rotterdam and surrounding
municipalities in the Netherlands. The letter or email
explained the purpose, design and logistics of the study
and asked school directors to consider participation.
Thereupon, a researcher telephoned all schools to provide
additional information and asked for willingness to par-
ticipate. If schools were interested to participate, eligibility
was assessed by checking that the school did not meet the
criteria for exclusion. The exclusion criteria concerned
offering special sports education, having students who are
not able to fill in a questionnaire, and having scheduled
other interventions for weight control. Four classes of
each school were randomly selected to participate,
although in five schools the school representative selected
participating classes non-randomly, because of time
schedules and computer room availability.
To have sufficient power to detect a relevant difference of
1.0 kg (standard deviation 5 kg) in mean bodyweight
between intervention and control group with power 0.80
and alpha 0.05, a minimum of 20 participating schools
and four classes within each school was needed. This takes
into account the cluster-randomised design, unreturned
informed consent forms, refusal to participate, and
expected drop-out during follow-up. Twenty-three
schools were willing to participate in the study (Figure 2).
Randomisation procedure
Schools were randomly assigned to either the intervention
or control group, using block randomisation. Block ran-
domisation allows to start with the study while still
including schools. Schools were stratified according to
educational level, with vocational education in one stra-
tum and higher than vocational education in the other
stratum. Eleven schools were randomised in the interven-
tion group (7 vocational; 4 higher than vocational) and
twelve in the control group (7 vocational; 5 higher than
vocational). Three schools withdrew from the study
before the baseline measurement (2 vocational, 1 higher
than vocational; all from the control group). Reason for
withdrawal was experiencing the informed consent proce-
dure as troublesome, and return of consent forms close to
zero percent.
Recruitment of adolescents
During the school year, one school after the other started
with the research activities. Per school, all the students in
the selected classes were invited to participate. A
researcher or teacher briefly explained the purpose and
procedure of the study in the classroom. In addition,
information letters providing details about the study and
informed consent forms for the students and the parents
were handed out. The adolescents were asked to give the
information letter and the consent form to their parents
and return the completed forms to the teacher. A total of
1156 (77%) of a total of 1494 students returned their
forms and 883 students (59%) agreed to participate in the
study. Only adolescents for whom full consent (their own
and their parents) was obtained were enrolled in the
study.
Procedure
Procedure of the effectiveness study
To assess the outcome measures for the effectiveness
study, a variety of measurements/instruments were used:
questionnaires, body measurements, shuttle-run tests,
and pedometers. To discuss in which lessons these meas-
urements would be conducted, appointments were made
with school representatives. The computer questionnaires
were completed under supervision of a researcher during
a class hour. The researcher explained the procedure for
the completion of the questionnaire at the beginning of
the lesson and was available to answer questions. Non-
participating students were instructed by the teacher to do
something else. Pedometers and diary forms were handed
out to five randomly chosen students of each class, who
would wear them for one week (after completion of the
questionnaire). After one week a researcher would collect
the pedometers and forms. Weight, height, and waist cir-
cumference were measured at school one week after com-
pletion of the questionnaire by trained researchers and
assistants. Students were individually measured to ensure
privacy. Fitness was measured with a shuttle-run test per-
formed by the physical activity teacher according to our
protocol. Length of the circuit was measured to correct for
gyms that are shorter than 20 meters. The measurement
scheme is shown in Figure 2. Height and weight, waist cir-
cumference, and aerobic fitness were measured at baseline
and 2-year follow-up. The behaviours and behavioural
determinants were measured at baseline and at both fol-
low-up points.BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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Procedure of the process evaluation
A process evaluation among students and teachers will
provide information on the appreciation of the interven-
tion, on the quality of the implementation of the inter-
vention in schools, and usability in teaching practice. The
students' process evaluation questionnaire was adminis-
tered as part of the final module of the intervention. The
teachers were asked to complete a logbook, which was
part of the teacher manual. In addition, a telephone inter-
view was held with each teacher who worked with the
intervention.
Intervention implementation
The intervention was implemented by the teachers. Teach-
ers received a teacher manual including instructions on
the implementation schedule, on the content and proce-
dure of working with the website itself, and on trouble-
shooting. In addition, all teachers were phoned at the start
of the intervention period to see if any problems that
might hinder the implementation could occur. Practical
problems were then solved. The implementation instruc-
tions were to work through the 8 modules in 8 lessons in
sessions of about 15 minutes. In the last session the stu-
dents had to go to 'Your advice' and read the most impor-
tant advice again. Within a 10-week intervention period
the teachers had to implement this 8-weeks program, pref-
erably one session each week in 8 subsequent weeks, but
with a 2-week margin. The teachers received passwords for
all students to enter the program. In two of the interven-
tion schools the researchers assisted with the implementa-
tion of the program because these schools had a lack of
school staff during the implementation period.
Measurements
Body measurements
The BMI, calculated as weight (in kilograms) divided by
height squared (in meters), and waist circumference were
measured by trained research assistants, following a pro-
tocol. Body height was measured twice without shoes
using a Seca 225 mobile height rod with an accuracy of 0.1
cm. A calibrated electronic digital floor scale (SECA 888
class III) was used to measure, with an accuracy of 0.2 kil-
ogram, the body weight of the students, who were wearing
sports clothes or their underwear and a T-shirt. Waist cir-
cumference was measured twice using flexible bands of
Seca, with an accuracy of 0.1 cm. In case of a difference of
more than 1.0 cm between these two measurements, the
waist circumference was measured twice again.
Questionnaires
Electronic, self-administered questionnaires were used to
assess self-reported behaviour, behavioural determinants,
and potential behavioural determinants regarding preven-
tion of getting fat. Completion of the questionnaire took
about 30 to 60 minutes.
Behaviour
Physical activity and sedentary behaviour were assessed
using an adapted version of the Flemish validated ques-
tionnaire [29]. This questionnaire assesses physical activ-
ity at school and during leisure time (e.g. sports), active
transportation to school, television viewing, and compu-
ter use during leisure time in the past seven days by asking
about the frequency and duration of the activities. The
questionnaire contains 31 questions. Test-retest reliability
coefficients for the physical activity sub-behaviours vary
between 0.68 and 1.00.
Dietary intake was assessed using a food frequency ques-
tionnaire assessing the frequency and quantity of a variety
of foods (snacks, soft drinks, fruit and vegetable, fibre-rich
products) eaten in the past week and a self-administered
24-hour recall of the specific food items. Adapted versions
of validated questionnaires were used for snacks intake
[30] and for fruit and vegetables intake [31]. The dietary
questionnaire contains 39 questions.
Determinants of the behaviours
Attitude, subjective norm, perceived behavioural control,
and intention were assessed with respect to changing the
desired behaviour (e.g. increase physical activity). All the
questions on the TPB variables, and availability and acces-
sibility, were measured on a 5-point bipolar scale. Atti-
tude was measured with two items regarding the beliefs
good/bad, and helpful/not helpful to prevent getting fat
(e.g. For me drinking less sugar-sweetened beverages is
very bad – very good) and subjective norm with one (e.g.
Do you think your parents want you to eat more vegeta-
bles? Certainly yes-certainly not). Perceived behavioural
control was measured with two items covering the dimen-
sions easy/difficult (e.g. Do you think it is very difficult or
very easy to eat more vegetables?), and the likelihood of
succeeding (e.g. Do you think you will succeed in eating
more fruit if you want to? Certainly yes-certainly not).
Intention to change the behaviour was assessed with one
item (e.g. Do you intend to exercise more in the upcoming
year? Certainly yes-certainly not). Self-rated intake was
assessed with one item (e.g. Do you think you drink a lot
or very few sugar-sweetened beverages?). In addition,
availability and accessibility of food and opportunity to
exercise at home and at school were assessed with two
items (e.g. Are there sugar-sweetened beverages available
at home? and Are you allowed to drink as many sugar-
sweetened beverages as you like at home? Always-never).
These items were assessed as potential moderators of
intervention effects. Conscientiousness, one of the 'big
five' personality traits, was measured using the short
Dutch version of Big Five personality trait [32], with test-
retest reliability coefficients of about 0.7. In total there
were 60 behavioural determinant questions.BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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Prevention of getting fat
Questions about the concept of getting fat were included.
Questions were measured on a five-point bipolar scale.
Perception of a student's weight was measured with two
items: Do you consider yourself as being too lean – too
fat? and Do you consider yourself as being leaner – fatter
than others of your age and gender? Attitude was assessed
with two items: Do you consider preventing getting fat as
good – bad? and Do you consider preventing getting fat as
important – unimportant? Subjective norm was assessed
by one item: Do you think your parents want you to pre-
vent getting fat? Certainly yes-certainly not. Perceived
behavioural control was assessed with two items: Do you
think it is very difficult or very easy to prevent getting fat?
and Do you think you will succeed in preventing getting
fat? Certainly yes-certainly not. Intention was measured
with one item: Do you intend to prevent getting fat in the
coming two years? Certainly yes-certainly not. Perception
of the risk of getting fat was measured with two items: Do
you think you have a very high – very low chance getting
fat in the coming two years? and Do you think you have a
much larger – much lower chance of getting fat in the
upcoming two years compared to others of your age and
gender? Stage of change related to prevention of weight
gain was assessed using a staging algorithm based on the
PAPM: what statement fits you best? I've never thought of
preventing getting fat – I already take action to prevent
getting fat. In addition, we asked whether the students felt
in control over the prevention of getting fat with two
items: Do you think you can do something yourself not to
get fat? Certainly yes-certainly not, and State five things
you can do to prevent getting fat. In addition, we assessed
overweight/obesity in the students' social environment: Is
someone in your family fat? No, yes one, yes more than
one; Do you have friends who are too fat? No, yes one, yes
more than one. In total there were 15 questions about the
prevention of getting fat.
Demographics
Demographic questions included gender, age, educa-
tional level, country of birth, parents' country of birth,
and postal code.
Pedometers
Physical activity level was measured with pedometers
(Digiwalker SW200, NewLifelstyles) in a random sub-
sample of five students per class. Pedometers have shown
to be a valid and reliable tool for assessment of physical
activity [33,34]. Students wore the pedometers for seven
consecutive days on their belt or waistband on one side of
the body. A diary was used to register the daily step count
and periods/activities performed without wearing the
pedometer.
Shuttle-run test
Aerobic fitness was measured with a shuttle-run test
administered during physical exercise lessons. The shut-
tle-run test is a validated test which measures aerobic
capacity by running back and forth for 20 meters, with an
initial running pace of 8.0 km/h and a progressive 0.5 km/
min increase of the running speed indicated by a sound
[35]. The maximal performance is reached when the stu-
dent does not cross the 20-m line at the moment of the
beep for two consecutive 20-m distances. The number of
minutes ran were counted with a precision of 0.5 minutes.
Because not all school gyms are 20 meter in length, the
area where the shuttle-run test takes place was measured
to correct for differences between schools. The outcome
was registered by the teacher and copied by the research-
ers.
Process measures
The students' questionnaire consisted of 24 questions
using a 5-point bipolar scale. Topics covered for each
module were: appreciation, personal relevance, and use-
fulness of the information. General questions were asked
about: reading the information, printing the advice, read-
ing the printouts afterwards, discussing the advice with
parents and peers, using the advice in practice, consider-
ing the topic weight gain more often after finishing the
program, the length of the modules, comprehensiveness
of the information, finding the information interesting,
learning new things, appearance, usability, and impor-
tance of the subject of weight gain prevention. In addi-
tion, we asked students to rate the program from 1 to 10
and to state the two most and the two least interesting top-
ics.
A detailed description of the implementation of the inter-
vention in each class was constructed from the logbook,
teachers' interviews, and server information (how the
modules were used, whether all the modules were used,
what was the time needed to implement each module). In
addition, the teachers' interviews were used to explore the
following topics: opinions about the barriers and facilita-
tors for implementation (implementation in school set-
ting and daily practice, responses of the students), teacher
manual (is it used, is it clear), the teachers' opinion about
the topic and the content of the CTI, and the participation
of student in the study (to have qualitative views on the
participation rates).
Statistical analysis
Multilevel regression analysis will be used to test for post-
test group differences on the primary outcome measures.
This technique adjusts for the dependency between obser-
vations of students from the same school [36].BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
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Discussion
In this paper we outlined the steps in the planned devel-
opment of the FATaintPHAT intervention and the proto-
col for the effectiveness and process evaluation. This study
is one of the first CTIs to address seven EBRBs, and one of
the first to evaluate a stand-alone CTI for adolescents. The
intervention is an extensive CTI that targets the important
EBRBs at both sides of the energy balance, i.e. eating and
physical activity, in adolescents. Targeting seven impor-
tant behaviours is not often applied in intervention
research, but might be important because of the compli-
cated functioning of the EBRBs together and because of
limited positive effects reported in studies where only a
few behaviours were targeted [16]. Many studies have
shown that computer tailoring is a promising technique
for changing health behaviours [11]. However, we do not
know if this technique is useful for the prevention of
excessive weight gain in adolescents. Our study enables to
study the effectiveness of computer tailoring among ado-
lescents.
The strengths of this study design are the size of the study
(20 school), the random controlled design, the short-term
(4 months) and long-term follow-up (2 years), and the
inclusion of objective measures of BMI and physical activ-
ity. Limitations of the study are that not all outcome
measures have validated instruments available, and that
some outcome measures are based on self-reports. In
addition, because of including multiple-risk behaviours
in the present study, we had limited space in the question-
naire to assess behavioural determinants in detail.
The results of the study will contribute to the body of evi-
dence on computer tailoring and particularly to the effec-
tiveness on weight gain, EBRBs, and the application in
adolescents. In addition, if the intervention proves to be
effective we will have a useful application that can readily
be implemented in secondary schools, where there is a
need for educational programs on weight maintenance.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
NE, AO, and JB contributed to the design of the interven-
tion and the study and to the drafting of the manuscript.
PLJ was involved in the design of the study and in drafting
the manuscript. All authors read and approved the final
manuscript.
Acknowledgements
This study was funded by a grant from ZonMw, the Netherlands organiza-
tion for health care research and development. The authors thank Marieke 
Hartman, Nelly van der Meer, and Nijs de Graaff for their assistance in con-
ducting the study.
References
1. Reilly JJ: Obesity in childhood and adolescence: evidence
based clinical and public health perspectives.  Postgrad Med J
2006, 82(969):429-437.
2. Van den Hurk K, Van Dommelen P, De Wilde JA, Verkerk PH, Van
Buuren S, Hirasing RA: Prevalentie van overgewicht en obesitas
bij jeugdigen 4-15 jaar in de periode 2002-2004.   TNO Kwal-
iteit van Leven; 2006. 
3. Serdula MK, Ivery D, Coates RJ, Freedman DS, Williamson DF, Byers
T: Do obese children become obese adults? A review of the
literature.  Prev Med 1993, 22(2):167-177.
4. Kvaavik E, Tell GS, Klepp KI: Predictors and tracking of body
mass index from adolescence into adulthood: follow-up of 18
to 20 years in the Oslo Youth Study.  Arch Pediatr Adolesc Med
2003, 157(12):1212-1218.
5. Jain A: Treating obesity in individuals and populations.  BMJ
2005, 331(7529):1387-1390.
6. Newby PK: Are dietary intakes and eating behaviors related
to childhood obesity? A comprehensive review of the evi-
dence.  J Law Med Ethics 2007, 35(1):35-60.
7. Swinburn BA, Caterson I, Seidell JC, James WP: Diet, nutrition and
the prevention of excess weight gain and obesity.  Public Health
Nutr 2004, 7(1A):123-146.
8. Robinson TN: Television viewing and childhood obesity.  Pediatr
Clin N Am 2001, 48(4):1017-1025.
9. Giammattei J, Blix G, Marshak HH, Wollitzer AO, Pettitt DJ: Televi-
sion watching and soft drink consumption: associations with
obesity in 11- to 13-year-old schoolchildren.  Arch Pediatr Ado-
lesc Med 2003, 157(9):882-886.
10. Te Velde SJ, De Bourdeaudhuij I, Thorsdottir I, Rasmussen M, Hag-
stromer M, Klepp KI, Brug J: Patterns in sedentary and exercise
behaviors and associations with overweight in 9-14-year-old
boys and girls--a cross-sectional study.  BMC Public Health 2007,
7:16.
11. Kroeze W, Werkman A, Brug J: A systematic review of rand-
omized trials on the effectiveness of computer-tailored edu-
cation on physical activity and dietary behaviors.  Ann Behav
Med 2006, 31(3):205-223.
12. Haerens L, Deforche B, Maes L, Cardon G, Stevens V, De Bourdeaud-
huij I: Evaluation of a 2-year physical activity and healthy eat-
ing intervention in middle school children.  Health Educ Res
2006, 21(6):911-921.
13. Kreuter MW, Farell D, Olevitch L, Brennan L: Tailoring health
messages. Customizing communication with computer
technology.  London , Lawrence Erlbaum Associates, Publishers;
2000. 
14. Thomas H: Obesity prevention programs for children and
youth: why are their results so modest?  Health Educ Res 2006,
21(6):783-795.
15. Brug J, Van Assema P, Lechner L: Gezondheidsvoorlichting en
gedragsverandering: een planmatige aanpak.  5th edition.  Van
Gorcum; 2007. 
16. Doak CM, Visscher TL, Renders CM, Seidell JC: The prevention of
overweight and obesity in children and adolescents: a review
of interventions and programmes.  Obes Rev 2006,
7(1):111-136.
17. Singh AS, Chin APMJ, Kremers SP, Visscher TL, Brug J, van Mechelen
W: Design of the Dutch Obesity Intervention in Teenagers
(NRG-DOiT): systematic development, implementation and
evaluation of a school-based intervention aimed at the pre-
vention of excessive weight gain in adolescents.  BMC Public
Health 2006, 6:304.
18. Summerbell CD, Waters E, Edmunds LD, Kelly S, Brown T, Campbell
KJ: Interventions for preventing obesity in children.  Cochrane
Database Syst Rev 2005:CD001871.
19. Flodmark CE, Marcus C, Britton M: Interventions to prevent
obesity in children and adolescents: a systematic literature
review.  Int J Obes (Lond) 2006, 30(4):579-589.
20. Kemper HGC, Ooijendijk WTM, Stiggelbout M: Consensus over de
Nederlandse Norm voor Gezond Bewegen.  Tijdschr Soc
Gezondheidsz 2000, 78:180-183.
21. Weinstein ND, Rothman AJ, Sutton SR: Stage theories of health
behavior: Conceptual and methodological issues.  Health Psy-
chology 1998, 17(3):290-299.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2007, 7:324 http://www.biomedcentral.com/1471-2458/7/324
Page 10 of 10
(page number not for citation purposes)
22. Lechner L, Brug J, De Vries H, van Assema P, Mudde A: Stages of
change for fruit, vegetable and fat intake: consequences of
misconception.  Health Educ Res 1998, 13(1):1-11.
23. Ronda G, Van Assema P, Brug J: Stages of change, psychological
factors and awareness of physical activity levels in the Neth-
erlands.  Health Prom Int 2001, 16(4):305-314.
24. Haines J, Neumark-Sztainer D: Prevention of obesity and eating
disorders: a consideration of shared risk factors.  Health Educ
Res 2006, 21(6):770-782.
25. van Buuren S: [Body-mass index cut-off values for underweight
in Dutch children] Afkapwaarden van de 'body-mass index'
(BMI) voor ondergewicht van Nederlandse kinderen.  Ned
Tijdschr Geneeskd 2004, 148(40):1967-1972.
26. Brug J, Oenema A, Campbell M: Past, present, and future of com-
puter-tailored nutrition education.  Am J Clin Nutr 2003, 77(4
Suppl):1028S-1034S.
27. OSE website   [http://www.ose.nl]
28. Bartholomew LK, Parcel GS, Kok G, Gottlieb NH: Planning health
promotion programs.  San Francisco , Jossey-Bass; 2006. 
29. Philippaerts RM, Matton L, Wijndaele K, Balduck AL, De Bourdeaud-
huij I, Lefevre J: Validity of a physical activity computer ques-
tionnaire in 12- to 18-year-old boys and girls.  Int J Sports Med
2006, 27(2):131-136.
30. Van Assema P, Brug J, Ronda G, Steenhuis I: The relative validity
of a short Dutch questionnaire as a means to categorize
adults and adolescents to total and saturated fat intake.  J
Hum Nutr Diet 2001, 14(5):377-390.
31. Van Assema P, Brug J, Ronda G, Steenhuis I, Oenema A: A short
Dutch questionnaire to measure fruit and vegetable intake:
relative validity among adults and adolescents.  Nutr Health
2002, 16(2):85-106.
32. Goldberg LR: The development of markers for the Big-Five
factor structure.  Psychol Assess 1992, 4(1):26-42.
33. Le Masurier GC, Tudor-Locke C: Comparison of pedometer and
accelerometer accuracy under controlled conditions.  Med Sci
Sports Exerc 2003, 35(5):867-871.
34. Schneider PL, Crouter SE, Bassett DR: Pedometer measures of
free-living physical activity: comparison of 13 models.  Med Sci
Sports Exerc 2004, 36(2):331-335.
35. Leger LA, Mercier D, Gadoury C, Lambert J: The multistage 20
metre shuttle run test for aerobic fitness.  J Sports Sci 1988,
6(2):93-101.
36. Twisk JW: Applied multilevel analysis.  In practical guides to biosta-
tistics and epidemiology  Cambridge University Press; 2006. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/7/324/pre
pub